ABSTRACT -We describe the clinical and radiological findings of a pair of siblings with cerebellar vermis hypoplasia and compare them with the literature. Both of them present pregnancies and deliveries uneventful and both presented some grade of hypotonia, ataxia, ocular motor abnormalities and mild motor delay and slurred speech. These siblings meet many of the criteria described in non-progressive congenital ataxia in which can occur familial cases with cerebellar atrophy, including vermis hypoplasia. As differential diagnosis we compare them with related syndromes and with Joubert's syndrome which main radiological finding on MRI is vermis hypoplasia associated with "molar tooth" appearance. The correct answer for these cases will only be possible by molecular genetics.
In recent decades several sporadic and familial cases of non-progressive congenital ataxia (NPCA) have been published [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] . Steinlin et al. 15 reviewing 34 subjects with NPCA found three pairs of siblings but only one child had vermis cerebellar hypoplasia as the only abnormality, since the other siblings had also hemispheres cerebellar hypoplasia or even normal cerebellum. Joubert's syndrome is a rare autosomal recessive condition and the criteria for the diagnosis has been outlined: irregular breathing in the neonatal period, developmental delay, mental retardation, hypotonia, ocular motor abnormalities, and, occasionally, retinal dystrophy and cystic kidneys associated with cerebellar malformation consisting in vermis hypoplasia or agenesis and abnormalities at the pontomesencephalic junction [16] [17] [18] [19] . We describe the clinical and radiological findings of a pair of siblings and compare them with the literature.
CASES
Case 1. FAM (Fig 1) white male, 8 years and 8 months old who had the complain of hypotonia, motor delay, unsteady gait and eyes deviation in opposite direction to the rotation of the head. All of them improved over the years.
Pregnancy and delivery were uneventful, born at full term, weighing 3 350 g. Started to walk at 2 years, first words at 1 year, sentences at 2 years, with a slurred speech. At the moment he is on the second grade of the elementary school, with difficulty in language, mainly in writing meaningful sentences. Parents are unrelated. On examination macrocephaly was noted (55cm = +2SD). He was right handed, well oriented, good recent and remote memory and speech mildly slurred. Discrete nystagmus was noted on pursuit as the only abnormality of the cranial nerves. There was also mild hypotonia and unbalance with the eyes open and close. He could not perform tandem gait forward and backward. On finger-nose test he was slight dysmetric. The remainder of neurologic examination was normal. Magnetic resonance of the brain (MRI) showed hypoplasia of the posterior vermis and features that resemble the "molar tooth" appearance ( Fig 2) . Abdominal ultrasound was normal.
Case 2. MAM (Fig 1) white, male, 2 years and 2 months, the younger brother of Case 1. He was less hypotonic and delayed on motor development than his older brother. When he was 3 to 4 months he used to turn his head, with opposite deviation of the eyes when fixing on an object (the same as his brother).
Pregnancy was uneventful and delivery was by cesarean section, full term, and weighing 3 750 g. When he was 24h of life he had mild hypoglycemia with tremors, that was corrected by glucose IV. He used to thrust his head on the first 30 days of life. At 20 months old he had a febrile seizure lasting 1 minute due to pneumonia. He sat at 7 months, crowed at 12 months, walked at 19 months, started to speak at 12 months and by now he is able to make sentences. On examination he was also macrocephalic (52cm = +2SD) and macrosomic. Mental status was normal for his age and speech was mildly slurred. He had broad base walk and loss the balance with open and close eyes. He is able to kick a ball and do normal finger nose and marionette test. MRI showed posterior cerebellar vermis hypoplasia and "molar tooth" appearance (Fig 2) . Abdominal ultrasound was normal.
DISCUSSION
The question that arise in describing these pair of siblings is what is the best diagnosis? A general approach is to call them as NPCA as we mention in the introduction. The incidence is about 0.13 per 1000 children 14 . Etiology include malformations, congenital infections, syndromal and other hereditary disorders 14 .
Over recent decades many sporadic and familial case reports have been published [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] . In a 15 review the charts of 34 cases of NPCA including three pairs of siblings. Age varied from 3 to 29 years (mean age 13,4 years), and 11 were over 18 years. Ataxia in NPCA is a chronic problem, neither deteriorating nor improving significantly. In relation to neuroimaging, the MRI of the three pairs of siblings , findings were discordant in two: in one pair imaging was normal in one subject while the other showed mild cerebellar hypoplasia ( CH), in the other pair one had normal imaging while the other severe CH.
The authors conclusion on pure NPCA is that they present with hypotonia and developmental delay, followed by ataxia. Ataxia is a non-progressive, but persistent symptom. Major problems arise in the majority of these subjects related to cognitive impairment and less to neurologic symptoms. Clinical and neuroimaging findings do not help in defining any subgroups of NPCA and it seems most likely that only progress in the genetics of ataxias will give more information.
At this point we would like to discuss Joubert syndrome, although for the moment is an unlike diagnosis of the siblings, but is always important to mention when we face CH.
Many authors had recently published criteria for the diagnosis of Joubert syndrome, as Sztriha et al. 20 and Maria et al. 21 . The last one included common abnormalities characterized by hypotonia present in all patients, developmental delay including motor, language and adaptative behaviors, and many children are pleasant and friendly. MRI shows "molar tooth" sign in axial plane, deeper than normal posterior interpeduncular fossa, prominent or thickened superior cerebellar peduncules and vermian hypoplasia or dysplasia. Pathologic findings are vermian hypoplasia or dysplasia, elongation of the caudal midbrain tegmentum and marked dysplasia of the caudal medulla. The associated abnormalities are high rounded eyebrows, broad nasal bridge, mild epicanthus, anteverted nostrils, triangular-shaped open mouth with tongue protusion, low-set and coarse ears. Breathing abnormalities are most pronounced in the neonatal period and infancy. Also occur retinal dysplasia, colobomas, nystagmus, strabismus and ptosis. Oculomotor apraxia and microcystic renal disease that can be progressive.
For the description outlined above we can not say that the siblings have Joubert syndrome, and the best that we can say is that they could have a milder expression of the disease, but the answer will be possible only if we have a molecular genetic study done in these patients.
Fig 2 (A and B). MRI showed posterior cerebellar vermis hypoplasia and "molar tooth appearance"
Raynes et al 22 describe three sisters with Joubert syndrome, two of whom are monozygotic twins with highly discordant phenotypes. While twin A is wheelchair bound, severely retarded, nonverbal, autistic and MRI with "molar tooth" sign, vermian aplasia and absence of the cerebellar hemispheres, twin B is able to walk, run, verbal and MRI with "molar tooth" sign and mild hypoplasia of the inferior cerebellar vermis. Unlike our siblings she shows on ophthalmologic examination diffuse retinal pigmentary changes.
Finally it is important to make differential diagnosis with related conditions such as Arima, Senior Loken and Coach syndromes that also have "molar tooth" signs on axial MRI 23 . Arima syndrome is an autossomal recessive disorder which consists of vermian hypoplasia, retinopathy, cystic dysplastic kidneys and several patients have Dandy-Walker malformations or occipital encephalocele. Senior Loken syndrome is also an autossomal recessive syndrome, consists of vermian hypoplasia, retinopathy, juvenil onset nephronophthisis and most have mental retardation. Coach syndrome is an autossomal recessive malformation syndrome, consists of vermian hypoplasia, colobomas, nephronophthisis and hepatic fibrosis.
Addendum -After finishing the article we were told by the parents that a children's cousin, an 1 year old girl, on the mother's side, from unrelated parents, has the same clinical picture, but with a normal MRI.
